We study the impact of the spring snow retreat on albedo from 1979 to 1991 using the ultraviolet (UV) reflectivity measured by the Total Ozone Mapping Spectrometer (TOMS). Over the Northern Hemisphere (NH) snowy land area that was snow covered at least once during this period, we find a 1.5% decrease over the 13 years in the springtime UV reflectivity, related to a 5 x 106 km 2 decrease in the satellite derived spring snow 
(UV) reflectivity measured by the Total Ozone Mapping Spectrometer (TOMS). Over the Northern Hemisphere (NH) snowy land area that was snow covered at least once during this period, we find a 1.5% decrease over the 13 years in the springtime UV reflectivity, related to a 5 x 106 km 2 decrease in the satellite derived spring snow cover. About half of the reflectance decrease occurred over regions where snow cover and reflectance correlate at a 99% significance level. The 1.5% UV reflectivity decrease corresponds to a 1% decrease in the visible albedo over the snowy region, and a -• 2 Wm -2 increase in the shortwave heating when averaged over the entire NH land. Based on observed interannual reflectivity changes over the entire NH snowy land area, our study provides a direct constraint on the shortwave forcing of the spring NH snow retreat.
tions explained at most 20-30% of the spatial variance in the albedo field within a given temperature range [Groisman et al., 1994] . Large uncertainties may exist in the retrieved snow-albedo relations due to this complexity.
In this work, we seek to quantify albedo changes related to the spring snow retreat using direct reflectivity measurements from the Total Ozone Mapping Introduction Snow strongly affects the surface energy balance (SEB) through its high reflectivity, low thermal conductivity, and the latent heat required for melting. Constraining the SEB feedbacks of snow is important for assessing
Data
The Nimbus-7 TOMS monthly reflectivity data (Version 7) are used in this study to monitor albedo changes [McPeters and Labow, 1996] With the albedo decrease that we have shown, increase in the shortwave heating can be assessed. Since the TOMS reflectivity is taken in the UV, we relate its variation to the broad band visible albedo using monthly ERBE albedo data from February, 1985 to January, 1989. The ERBE data are provided in a 2.5 ø longitude x 2.5 ø latitude grid, and the data that we use have been modified by the National Center for Atmospheric Research (NCAR) [Hurrell and Campbell, 1992] . Figure 4 shows a comparison between ERBE visible albedo anomalies and the TOMS UV reflectivity anomalies. For the comparison, both data are regridded into a 5 ø longitude x 5 ø latitude grid, the least common denominator of the TOMS and ERBE grid. Anomalies are then formed for those grid points over which spring snow cover has changed during the period from 1979 to 1991. A linear relation is retrieved with a regression coefficient of 0.65 + 0.01% ERBE albedo change per 1% TOMS reflectivity change. The main reason for the non-unity regression coefficient is that the albedo of snow free surfaces is generally greater in the visible (10-30%) [Hartmann, 1994] 
